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REMARKS 

A. The objection to the speciflcation has been overcome 

The Examiner objected to the amendment to the paragraph beginning at page 
4, hne 26, asserting that incorporation of the names of the 46 non-essential genes of herpes 
simplex virus was an improper incorporation by reference of essential matter. The Examiner 
further asserted that "the new material added to the specification is 'essential materiaF . . . 
Office Action at page 3. 

The current Office Action essentially repeats the objection from the previous 
Office Action, with some elaboration. Reconsideration of the objection is requested in view 
of Applicants' previous response and the response provided herein. It is respectfiilly 
submitted that the basis for the objection to the specification under 35 U.S.C. § 232 for new 
matter was overcome by Applicants' previous response, which the Examiner appears to have 
misunderstood. Li particular, the Examiner asserts that Applicants' argument has been that 
the amendment is not new matter because the specification indicates that the Roizman article 
(PNAS 1996) has been incorporated by reference. Office Action at page 2. Continuing, the 
Examiner again reminded Applicants of MPEP § 608.01(p). Office Action at pages 2-3. The 
only additional reasoning provided in support of the objection is that "the material which has 
been added to the specification is considered 'essential material' because it is necessary to 
describe the claimed invention. . . .Since the new material added to the specification is 
'essential material' it may not be incorporated by reference . . . Office Action at page 3. 

The Examiner's characterization of Applicants' argument as relying on the 
mere act of incorporating matter by reference to overcome the new matter objection, and the 
repeated reminder regarding MPEP § 608.01(p), reveal that the Examiner has misunderstood 
Applicants' position. Applicants have not argued that the incorporation by reference of 
disclosures in Roizman 1996 obviates the new matter objection. Applicants are aware that 
incorporated matter may be either essential or non-essential, and that essential matter may 
only be incorporated in accordance with MPEP § 608.0 l(p). Thus, Applicants have not 
argued that the mere act of incorporating by reference establishes that the incorporated 
material is non-essential. 
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Applicants' argument has been, and continues to be, that the matter 
incorporated from Roizman 1996 is not essential matter because it is the mere addition of a 
synonym for a phrase originally recited in the specification. That originally recited phrase, 
"one or more of the 47 genes found dispensable for viral replication in culture," identifies the 
complete collection of non-essential HSV genes. Applicants are merely amending the 
specification to provide an alternative way of defining that complete collection of non- 
essential HSV genes, as defined in the cited Roizman 1996 publication. The Examiner's 
criticism of the Roizman reference in the previous Office Action, moreover, does not change 
that fact. 

Table 1 of the Roizman reference individually identifies each of the 84 total 
distinct genes of HSV and specifically identifies each of the 46 non-essential genes of HSV 
in an unambiguous manner. See, e.g., column 3 of Table 1, which identifies each non- 
essential gene with a "Y" and each essential gene with an "N." Consistent with this 
disclosure is Fig. 1 of that reference, which identifies the total number of single copy genes as 
84. In the right column of page 1 1309, Roizman explains that there are five ORFs that are 
present in two copies each, accounting for the remainder of the 89 total genes identified in 
Figure 1 . Additional disclosure in Roizman corroborating these gene identifications is the 
passage at page 1 1309 (left column) that there are 84 different polypeptides encoded by 
ORFs distributed as indicated in Fig. 1. 

The Examiner, however, has pointed to a passage at page 11310, left column, 
first full paragraph, where it is effectively recited that 45 of the 83 genes of HSV are non- 
essential. In that same paragraph, there is a statement that the 45 accessory ORFs are not 
required for viral replication in cells in culture. That same paragraph also states that "[a] list 
of the ORFs and the Sanctions expressed by the gene products are shown in Table 1." As 
noted above. Table 1 identifies 46 non-essential genes, not 45, and Table 1 identifies 84 total 
unique genes, not 83. 

One of skill in the art, reviewing the entire disclosure of the Roizman 
reference, would note that Fig. 1 identifies 84 total single-copy genes, that page 1 1309 
corroborates the identification of 84 total unique genes, and that Table 1 explicitly sets forth 
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and identifies each of the 84 total unique genes as well as identifying 46 of those 84 genes as 
non-essential for viral replication in cells in culture. The statement at page 11310 that there 
are 83 genes, with 45 of those 83 genes being non-essential genes, is made in the context of 
relying on the disclosures of Table 1 . Thus, the passage at page 11310 would be seen by one 
of skill in the art as inadvertently underreporting the total number of genes and the number of 
non-essential genes of HSV set forth in Table 1, with each being underreported by a single 
gene. One of skill in the art would conclude that the passage at page 11310 reflected 
typographical errors in the number of non-essential and total genes of HSV. Moreover, the 
Examiner has not cited any publication, appearing before or after the Roizman 1996 
publication, that is inconsistent with this identification of 84 total HSV genes and 46 non- 
essential HSV genes. 

For the foregoing reasons. Applicants submit that Roizman 1996 does provide 
the disclosure of 46 non-essential HSV genes. The Examiner identified as assertedly new 
matter the naming of the 46 nonessential genes of HSV. Applicants submit that the 
assertedly new matter is merely the names of the 46 nonessential genes of HSV. The 
application-as-filed expressly stated that viruses could be fiirther attenuated by deletion of 
one or more of the genes found dispensable for viral replication in culture. One of skill in the 
art would understand that an HSV gene dispensable for viral replication in culture is a 
nonessential HSV gene. Therefore, the original application described the invention as 
including viruses lacking one or more nonessential genes of HSV. That is not new matter, 
and Applicants acknowledge that the Examiner has not asserted otherwise. At issue, then, is 
whether the names of the nonessential genes is new matter that is essential to the claimed 
subject matter. The 1996 Roizman reference cited in the relevant passage of the application- 
as-filed {see above), however, provides the names of those 46 nonessential genes of HSV, 
establishing that the names of the nonessential genes of HSV were well known in the art as of 
the February 5, 1999 priority date claimed in the instant application. The recitation of the 
names of all of the nonessential genes of HSV is synonymous with the recitation of those 
genes nonessential to HSV, merely providing an alternate form of identifying those genes, as 
would be understood by one of skill in the art. The question thus becomes whether the 
naming of each member of an identified group or genus, whose members are known in the 
art, is essential matter. 
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As defined in MPEP § 608.03(p)(cl-c3), essential material is defined as: 

material that is necessary to: (1) Provide a written description 
of the claimed invention, and of the manner and process of 
making and using it, in such fiill, clear, concise, and exact 
terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and 
use the same, and set forth the best mode contemplated by the 
inventor of carrying out the invention as required by the first 
paragraph of 35 U.S.C. 112; (2) Describe the claimed invention 
in terms that particularly point out and distinctly claim the 
invention as required by the second paragraph of 35 U.S.C. 
112; or (3) Describe the structure, material, or acts that 
correspond to a claimed means or step for performing a 
specified function as required by the sixth paragraph of 35 
U.S.C 112. 



Based on the above-quoted section of the MPEP, essential material is material 
required to (1) satisfy a requirement of 35 U.S.C. § 112, first paragraph, i.e., it must be 
required to provide adequate written descriptive support, to enable, to disclose best mode or 
to avoid indefinite claim language, or (2) satisfy the requirement of 35 U.S.C. § 1 12, second 
paragraph for definite claim language, or (3) satisfy the 35 U.S.C. § 1 12, sixth paragraph 
requirement for structures, materials or acts corresponding to claim-recited means. None of 
the claims-at-issue are means-plus-function claims and, hence, option (3) is not relevant here. 
As for option (2), there can be no difference in the definiteness of terms that are synonyms. 
By way of example, a reference to each and every element of the periodic table is no more or 
less indefinite than a collective reference to all of the elements of the periodic table, which 
are known in the art. Analogously, a claim recitation of the non-essential genes of HSV is 
synonymous with a claim recitation of the name of each and every one of those non-essential 
genes. Thus, the amendment to the specification adding the names of all non-essential genes 
of HSV is not an amendment adding essential material because of the requirement of 35 
U.S.C. § 1 12, second paragraph. 

Finally, none of the requirements of 35 U.S.C. § 1 12, first paragraph, lead to 

the conclusion that the above-referenced amendment adds essential material. First, the 

written description requirement is designed to ensure that one of skill would understand that 
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the inventors had possession of the claimed invention as of the effective filing date. A 
description of that invention using either of tv^o synonymous terms, each known in the art, 
could not lead one of skill to conclude that the inventors had possession of the invention 
wliQn that invention was described using one of the two synonyms (e.g., a non-essential HSV 
gene), but that such possession could not be acknowledged when the same invention was 
described using the second synonym (e.g., the actual names of all of those non-essential HSV 
genes). Analogously, there can be no lack of enablement peculiar to a claim reciting one of 
the two synonyms, and the Examiner has not contended otherwise. A disclosure teaching the 
making and using of an invention comprising a modified HSV fiirther comprising a mutation 
in a non-essential gene is also a disclosure teaching the making and using of an invention 
comprising a modified HSV further comprising a mutation in any of the specifically 
identified non-essential HSV genes known in the art. Finally, the recitation of either of two 
synonymous terms cannot result in a failure to disclose any best mode contemplated by the 
inventors at the relevant time. Accordingly, the specific names of the non-essential HSV 
genes known in the art are not required to satisfy any of enumerated points (l)-(3) of MPEP 
§ 608.03(p)(cl-c3) and, for that reason, an amendment adding those specific names to the 
specification does not involve the addition of essential material. Because the specific names 
of the non-essential HSV genes do not constitute essential material, the incorporation by 
reference from the Roizman publication is proper and the objection to the specification 
should be withdrawn. 

B. The rejection of claims 1-5 for lack of written description has been 
overcome 

The Examiner asserted that claims 1-5 were rejected under 35 U.S.C. § 1 12, 
first paragraph, for lack of written descriptive support and noted that this rejection was a 
"new matter rejection." In support, the Examiner relied on reasons of record, which were 
reiterated in the Office Action. The reiterated reason for the rejection was that claim 5 
encompassed genes that were not disclosed in the originally filed specification. The 
Examiner further requested that Applicants identify, by page and line number, the location of 
support for non-essential HSV genes other than those expressly recited in the application as 
filed. Office Action at page 4. In response. Applicants traverse. 
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As an initial matter. Applicants request reconsideration of the rejections of 
claims 1-4 separate and apart from a consideration of the rejection of claim 5 on the instant 
ground. The Examiner's apparent issue is with the comprehensive, but assert edly 
unsupported, recitation of non-essential HSV genes found only in dependent claim 5. The 
assertedly unsupported subject matter is not recited in any of claims 1-4. None of claims 1-4 
recites any of the assertedly new matter in the form of non-essential HSV genes lacking 
express, literal support in the specification, and none of claims 1-4 is missing an essential 
element. For this reason alone, the rejection of each of claims 1-4 under 35 U.S.C. § 1 12, 
first paragraph, is legally erroneous. It is completely irrelevant to the patentability of each of 
independent claims 1-4 whether a claim dependent thereon introduces a fiirther limitation that 
does or does not satisfy the written descriptive requirement. The Examiner has erred as a 
matter of law and the rejection of each of claims 1-4 on the instant ground should be 
withdrawn. 

The reiterated reason for rejecting claim 5 under § 1 12, first paragraph, for 
lack of written descriptive support is that claim 5 encompassed HSV genes not disclosed in 
the application as filed. Applicants note three observations in responding to the Examiner's 
position. First, the Examiner did acknowledge support for each non-essential HSV gene 
expressly disclosed in the application-as-filed. Office Action at page 4. Second, 
theExaminer did not acknowledge any support in the recitation of further attenuating the 
HSV according to the invention by deleting one or more HSV genes dispensable for culture 
or by the citation to the 1996 Roizman reference, which was incorporated by reference. (See 
page 5, lines 12-15.) Id. Third, the Examiner expressly requested citation to the specification 
wherein support for the "other" HSV genes could be found. Based on these three 
observations, it is apparent that the Examiner has applied an improper standard in assessing 
the written description requirement of 35 U.S.C. § 1 12, first paragraph. 

The Examiner acknowledges written descriptive support for those genes 
expressly and individually disclosed in the application-as-filed, fails to acknowledge any 
support being provided by the disclosure of the genus, or group, of non-essential genes found 
at page 5, lines 12-15, and emphasizes that failure by requesting citations to page and line 
numbers in the application-as-filed that support non-essential HSV genes not expressly and 
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individually identified. The Examiner is, thus, requiring express, literal support for the genes 
recited in amended claim 5, and that is an improper standard for written descriptive support. 
There is no requirement for ipsis verbis support; see Vas-Cath, Inc. v. Mahurkar, 19 
USPQ.2d 1111,1116 (Fed. Cir. 1991); MPEP § 2163 (3)(a). 

At issue is whether one of skill in the art could reasonably conclude that the 
inventors had possession of the invention-as-claimed at the effective filing date. The 
application-as-filed literally discloses that the HSV may be further attenuated by deleting any 
of the genes found dispensable for viral replication in culture, and cites to the 1996 Roizman 
reference. (See page 5, lines 12-15.) Li that Roizman reference, incorporated by reference 
into the application-as-filed, each of the 46 non-essential HSV genes is individually identified 
in Table 1 . Thus, each of the 46 non-essential HSV genes was individually known in the art. 
On these facts, one of skill in the art would have understood that the disclosure in the 
application-as-filed that HSV could be fiirther attenuated by deletion of one or more of the 
genes dispensable for viral replication in culture, was a disclosure that HSV could be further 
attenuated by deletion of one or more of the individually known non-essential HSV genes as 
identified in the 1996 Roizman reference. Stated alternatively, one of skill in the art would 
have had no difficulty in concluding that the inventors had possession of the invention 
defined by claims that recited uses of modified HSV further attenuated by deletion of one or 
more non-essential genes, regardless of whether those non-essential genes were collectively 
characterized as the "genes found dispensable for viral replication in culture" (synonym 1) or 
were individually identified as known members of the complete group of non-essential genes 
(synonym 2). 

For the foregoing reasons. Applicants submit that, as a matter of law, there is 
no proper basis for rejecting any of claims 1-4 under 35 U.S.C. § 1 12, first paragraph, for 
asserted lack of written descriptive support and the rejection of those claims should be 
withdrawn. Further, Applicants submit that the rejection of claim 5 under § 1 12, first 
paragraph, for asserted lack of written descriptive support has been overcome and should be 
withdrawn. 
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C. The rejection of claims 1-14 and 16 for lack of enablement should be 
withdrawn 

The Examiner rejected claims 1-14 and 16 under 35 U.S.C. § 1 12, first 
paragraph, for asserted lack of enablement in embracing methods of administration other than 
direct injection of tumors. In supporting remarks, the Examiner acknowledged that direct 
injection of a modified HSV expressing one Yi34.5 gene into a tumor was enabled, but 
asserted that the specification does not reasonably provide enablement for treatment by any 
route of administration. The Examiner then tumed to a consideration of the Wands factors, 
arguing that while the invention did not involve gene therapy per se^ it did involve viral 
oncotherapy and, for that reason, delivery of therapeutic nucleic acids as a whole was 
relevant. In response. Applicants traverse and continue to maintain that a focus on gene 
therapy, or delivery of therapeutic nucleic acids, does not provide a usefiil framework for 
assessing he enablement of the pending claims. 

1. The Wands factors 

a. The nature of the invention. 

The invention involves a therapeutic method for treating tumors that involves 
administration of a modified Herpes Simplex Virus that is selectively cytotoxic to dividing 
tumor cells. The invention does not involve gene therapy and does not fall into the realm of 
gene therapy. Moreover, the invention is not fairly characterized as the delivery of 
therapeutic nucleic acids insofar as the broadest claim of record is drawn to therapeutic uses 
of a modified form of a particular type of virus, and not any therapeutic nucleic acid. The 
claimed methods do not involve a modification of the genetic complement of the host cell, 
which is the realm of gene therapy and, more generally, the delivery of therapeutic nucleic 
acids. The methods as claimed do not insert, by addition or substitution, any gene or 
therapeutic nucleic acid into the host cell genome. The methods as claimed also do not 
require the engineered expression of a gene or therapeutic nucleic acid, unlike gene therapies 
and treatments based on the delivery of therapeutic nucleic acids. The claimed subject matter 
is drawn to viral therapies for tumors, and Applicants request that the examination focus on 
the merits of that subject matter. 
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The nature of the invention is the use of the well-known property of cytotoxic 
viruses such as HSV to kill cells. That property of viruses in general, and HSV more 
particularly, is known in the art. Moreover, biological mutants exhibiting altered properties, 
such as the modified HSV of the invention exhibiting selective cytotoxicity, are not 
uncommon to the geneticists and medical healthcare providers of skill in the art. 
Accordingly, the nature of the invention is the use of mutants to exploit the phenotypic 
variation of those mutants, an area that has received considerable attention for a number of 
years. The nature of the invention, therefore, is not unfamiliar to those of skill in the art and 
does not imply or establish that the claimed subject matter behaves unpredictably. In the 
Office Action, the Examiner confines his remarks regarding the nature of the invention to an 
assertion that the field of delivering therapeutic nucleic acids is relevant to the claims, a 
position that has been refuted above. Of equal importance, the Examiner has not challenged 
Applicants' assertion that the nature of the invention is not unpredictable, a factor favoring a 
conclusion that the pending claims are enabled throughout their full scopes. 

b. State of the art and predictability. 

The Examiner's focus remains misplaced in asserting that "the relevant art 
considered delivery of therapeutic nucleic acid, as a whole, to be extremely unpredictable." 
Office Action at page 5. In the previous Office Action at page 5, the Examiner asserted that 
"the relevant art considered gene therapy, as a whole, to be extremely unpredictable." 
Substituting one term, "delivery of therapeutic nucleic acid," for another term, "gene 
therapy," does not remedy any of the flaws in the Examiner's position that were established 
in Applicants' prior response. Applicants respectfiiUy request a substantive reconsideration 
of the enablement rejection. 

The claimed subject matter is drawn to methods of treating tumors using 
modified viruses, i.e., modified HSV. That is not a form of gene therapy, nor is it fairly 
characterized as merely a form of delivering a therapeutic nucleic acid, which the Examiner 
uses interchangeably with gene therapy (compare the outstanding Office Action and the 
previous Office Action). Delivering therapeutic nucleic acids (or gene therapy) must 
overcome delivery challenges not present in viral therapies in that delivering therapeutic 
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nucleic acids (or gene therapy) must deliver the nucleic acid (e.g., gene) to each cell in need 
of treatment. Li contrast, the capacity of viruses to multiply and spread by infection reduces, 
if not entirely eliminates, that challenge. In addition, the modified HSV used in the claimed 
methods do not require the delivery and expression of a non-HSV therapeutic nucleic acid 
(e.g., gene) to be therapeutically effective, in contrast to the requirements of nucleic acid- 
based, or gene therapy-based, therapies. Rather, the claimed methods rely on the ability of 
HSV to infect and kill cells, with the modification of HSV shaping those natural properties to 
provide for selective cytotoxicity towards dividing cells such as tumor cells. 

Li addressing the state of the art and predictability thereof, the Examiner 
continued to rely on the same set of references, which will be addressed in the order 
presented in the Office Action. Verma et al. (1997) was cited for its recognition that gene 
delivery via viral vectors must overcome the challenge of an active immune system. Verma, 
however, was relied upon for its disclosure of a perceived general problem with the delivery 
of therapeutic viruses, that problem being "an immune system to fight off the virus." Office 
Action at page 5, citing Verma at page 293, column 3, paragraph 1 . The Examiner has not 
asserted that Verma disclosed that an active immune system posed a problematic challenge to 
herpes simplex virus, however. 

Any such assertion, moreover, would be contradicted by publications 
establishing that herpes simplex virus is able to infect human patients with active immune 
systems, including human patients that are HSV positive and have anti-HSV antibodies as a 
consequence. See, e.g., Kemeny et al., Ann. Oncol. Suppl. 216:ii283 (2005) and Fong et al., 
Amer. Soc. Clin. Oncol. Ann. Mtg., Abstract No. 27 (2002), both attached as Exhibit A 
hereto. Kemeny discloses delivery of HSV NV1020, a modified HSV expressing a single 
Yi34.5 gene, by intrahepatic arterial infusion into human patients having colorectal 
adenocarcinomas that had metastasized to the fiver and were refiractory to first-line 
chemotherapeutics. Median survival time of 24 months was reported, with a maximum 
survival, to date, of 37 months. Earlier, Fong et al. reported for the same study that the virus 
was found in tumor tissue but not in normal liver and resulted in radiographically stable 
tumors with decreased CEA, indicative of efficacious treatment. In view of Kemeny and 
Fong, the extension of Vermi's generalized statements to the specific context of the 
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therapeutic delivery of modified herpes simplex viruses is unsupported and unw^arranted 
speculation. 

Chambers et al. was cited by the Examiner as teaching that the greater survival 
benefit of glioma-bearing mice exposed to HSV R4009 (stop codons in both copies of Yi34.5) 
versus HSV R3616 (deletion of both copies of Yi34.5) was perhaps attributable to the low 
level of Yi34.5 read-through expression in R4009 versus R3616. As a first point. Applicants 
point out that the Examiner's focus is misplaced in considering the cause of any "greater" 
survival benefit. Even if such benefit were greater with one Yi34.5-deficient HSV versus 
another. Chambers et al. does not disclose or suggest that a yi34.5-deficient HSV would 
provide no benefit. Thus, Chambers et al. confirms the predictability of a benefit from 
treating gliomas using either of two Yi34.5-deficient HSV. In addition, the disclosure in 
Chambers et al. addressing HSV R4009 and HSV R3616, upon which the Examiner has 
relied, relates to HSV that have both copies of Yi34.5 mutated. The claims are drawn to HSV 
having one expressible Yi34.5 gene. Because both HSV R4009 and HSV R3616 have had 
both Yi34.5 genes similarly mutated, these mutant HSVs must either express ICP34.5 fi-om 
each Yi34.5 gene or from neither gene, but not from just one yi34.5 gene. Thus, Chambers et 
al. does not provide guidance with respect to the predictability of the behavior of HSV having 
one expressible yi34.5 gene and the level of therapeutic benefit provided by HSV according 
to the claims is not a relevant measure of predictability in any event. 

The Examiner's continued reliance on Crystal et al. is wholly misplaced. The 
Examiner continues to quote Crystal's assertion that "humans are not simply large mice," an 
obvious statement that does not advance the enablement inquiry because Crystal neither 
discloses nor suggests anything about therapeutic herpes simplex viruses. Crystal is a 
straightforward gene therapy reference addressing human gene transfer. See, e.g., the title, 
the abstract and the first sentence of the introduction. Crystal defines gene transfer in the 
second sentence of the introduction: "Essentially, gene transfer involves the delivery, to 
target cells, of an expression cassette made up of one or more genes and the sequences 
controlling their expression," None of the pending claims recites any "expression cassette" 
because the claimed subject matter is not drawn to gene transfer, gene therapy or the delivery 
of a therapeutic nucleic acid. As disclosed and claimed, the claimed subject matter is drawn 
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to therapeutic uses of modified herpes simplex viruses. Elsewhere in Crystal, vectors suitable 
for gene transfer are disclosed. Crystal expressly identifies the follov^ing: "The vector 
systems for which data are available from clinical trials (retroviruses, adenoviruses, and 
plasmid-liposome complexes) transfer expression cassettes . . . Page 404. Nowhere in 
Crystal is there a disclosure or suggestion of using HSV, even for gene transfer. Thus, any 
problem in rel jdng on mouse models for gene transfer that does not even suggest the use of 
HSV cannot provide any guidance on whether mouse model data is useful in assessing 
methods of administering modified HSV to reduce tumor mass. More generally, the 
complete irrelevance of Crystal to the claimed subject matter means that Crystal cannot be 
informative on the state of the art for those claims or the predictability of that art. 

Gura et al. has been relied upon for disclosing that animals apparently do not 

handle drugs the same way as humans in a quote relating to the testing of drugs by 

pharmaceutical companies and for asserting that drugs that appeared to be effective in 

xenograft models worked poorly in humans. Gura, however, is also completely irrelevant to 

the claimed subject matter. Gura is a publication addressing problems with systems for 

identifying new anti-cancer drugs. See, e.g., the title. The "drugs" addressed in Gura are 

chemical drugs, not viruses of any kind. In fact, there is not a single reference or suggestion 

to any virus in Gura, let alone to HSV. At page 1041, columns 1-2, bridging paragraph, Gura 

states that "some chemicals might have cancer-fighting effects. That evidence encouraged 

many chemists to explore the anti-cancer potential of similar agents . . . Chemists are not 

virologists. Consistently, at page 1042, first column, second paragraph, Gura states that 

"[ojver the last 7 years, the panel [of human tumor cell lines] has been used to screen almost 

63,000 compounds . . . Clearly, Gura is not referring to potentially oncolytic viruses. In 

the third column on that same page, last paragraph, Gura also refers to "drug developers" in 

its concluding sentence. Virologists, including clinical virologists, are not referred to as 

"drug developers." Gura's disclosures, upon which the Examiner continues to rely, are thus 

understood as completely uninformative on the issue of whether animal models of modified 

HSV oncotherapy are predictive of efficacy in patients. The Kemeny and Fong abstracts 

attached as Exhibit A establish that the positive results of HSV modified to have one 

expressed yi34.5 gene in treating human xenografts is positively correlated with, and thus 

predictive of, beneficial treatment of tumors in humans. 
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Kerbel et al. is also not helpful in establishing the state of the art, and its 
predictability, when that art is defined by the claimed subject matter. Kerbel, like Gura, 
relates to anti-cancer drugs that are not defined as oncolytic viruses. The Examiner cites 
Kerbel as support for the identification of three problems in reljdng on the mouse xenograft: 
model. First, the maximum tolerated dose of the candidate may be greater in mice than in 
humans. HSV, including the modified HSV disclosed in the present application, has not been 
shown to be less oncolytic towards human xenografts in mice versus tumor cells in humans. 
Thus, this first problem establishes that Kerbel is addressing non- viral "drugs" that are 
uninformative on the issue of the enablement of the pending claims. Kerbel's second 
problem, that the faster growing xenograft; tumors can show an exaggerated response to anti- 
cancer drugs relative to human tumors, is also uninformative. Kerbel has not even asserted 
that the general category of anti-cancer drugs is ineffective against human tumors. The fact 
that a response is "exaggerated" means that the baseline or reference response is also 
positive, i.e., therapeutically beneficial because a positive response can only be exaggerated 
in comparison to another positive response, not to a negative response. The magnitude of 
that therapeutic benefit does not change whether or not the claimed subject matter is 
efficacious and is not useful in addressing the issue of whether the claims are enabled. The 
third problem according to Kerbel is that the primary xenograft: tumors are not representative 
of human metastasized tumors. Even focusing on the anti-cancer chemicals addressed by 
Kerbel, however, the fact that the mouse xenograft model is not suited to be predictive of 
both primary human tumors and metastasized human tumors does not mean that the model is 
not predictive of therapeutic efficacy in humans, e.g., in the context of treating primary 
tumors. Thus, Kerbel does not provide any support for the Examiner's assertion that the 
relevant state of the art is unpredictable and the reference is not informative on the broader 
issue of the enablement of the claims. 

The Examiner also continues to rely on Muldoon for the proposition that not 
all routes of administration of the modified HSV are available to treat all tumors. In 
particular, the Examiner reiterates that " systemic administration of the HSV . . . would have 
no efficacy against glioblastoma, wherein the blood-brain barrier restricts entry of 120 nm 
HSV particles into the brain ," citing Muldoon. Office Action at page 7; emphasis in the 
Office Action. Muldoon, however, stands for precisely the opposite proposition. That 
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reference discloses direct injection of either HSV or adenoviral gene therapy vectors into the 
brains of rats, and compares that mode of administration to the successful systemic intra- 
arterial delivery to the brain of each of the viral vectors, in conjunction with mannitol- 
induced hyperosmotic shock to permeabilize the blood-brain barrier. Thus, Muldoon 
supports the position that even for glioblastomas and other brain tumors, modified HSV may 
be administered by systemic delivery. Beyond establishing the actual disclosure in Muldoon, 
moreover, Applicants continue to maintain that one of ordinary skill in the art, faced v/ith a 
known unavailability of one route of administration for treating one type of tumor, would 
simply use that information to choose a more appropriate route, and that fact does not 
diminish the scope of enablement. Muldoon, even if it did stand for the proposition that 
systemic delivery of modified HSV was foreclosed for the treatment of brain tumors, does 
not support the argument that the scope of enablement is not commensurate with the scope of 
any of the pending claims. 

Having addressed each of the references upon which the Examiner has 
maintained reliance, it is apparent that none of those references is informative in establishing 
the state of the art relevant to the claimed subject matter and none of those references 
supports the position that the art is unpredictable. Accordingly, Applicants position with 
respect to the developed state of the art and the predictability thereof stands unopposed. 

c. Claim breadth and direction/guidance. 

In subjectively characterizing the claims as "very broad," the Examiner 
focuses on the route of administration, which is not an essential limitation of the claimed 
subject matter. The inventors' contributions, as defined in the pending claims, are methods 
of reducing tumor mass in patients using HSV having a particular modification, i.e., a 
modification in an inverted repeat region such that only one Yi34.5 gene is expressed. The 
route of administration is not essential to the claimed methods because any route of 
administration known to be suitable for administration of the modified virus to treat the 
particular tumor may be used. This situation is analogous to a claim for a pharmaceutical 
composition comprising a polynucleotide having a unique sequence. A claim to such a 
composition need not, and would not, recite a particular excipient unless that excipient were 
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essential to the function of the composition. A claim to such a composition is not "very 
broad" simply because it is not limited to a particular, and non-essential, excipient. The 
present claims, in fact, are precisely tailored to the invention disclosed in the pending 
application and are not overbroad. 

hi addressing the guidance factor, the Examiner relies on Muldoon in asserting 
that intramuscular administration of the modified virus would be ineffective in treating 
glioblastoma because of the blood-brain barrier. As noted above, however, Muldoon stands 
for precisely the opposite proposition, i.e., Muldoon discloses that systemic administration of 
modified HSV, whether via intravenous or intramuscular injection or the hke, would be 
effective in treating glioblastoma because of the known availability of mannitol-induced 
hyperosmotic shock leading to alterations in the permeability of the blood-brain barrier that 
render it permeable to HSV. Moreover, one of skill, aware of the blood-brain barrier, could 
alternatively choose to would avoid routes of administration incompatible with delivery of 
the therapeutic to the tumor to be treated. Under the law, inoperative embodiments that 
carmot even be identified without experimentation do not inevitably lead to a conclusion that 
claims are not enabled. If one of skill in the art already knows that not all routes of 
administration are suitable for treating a particular tumor, there can be no doubt that a 
specification need not reiterate such information in order to provide an enabling disclosure. 

The Examiner also argues that there is a lack of reference between the in vivo 
nude mouse model data [and] results which skilled artisan would expect in humans. In 
particular, the Examiner asserts an absence of guidance as to how to modify the treatment in 
shifting from the immunocompromised mouse to an immunocompetent patient. HSV itself, 
however, has demonstrated a capacity to avoid eradication by the host immune system, and 
one of skill in the art has been aware of that fact for some time. Moreover, Kemeny and 
Fong, attached as Exhibit A, establish that modified HSV are therapeutically effective upon 
administration to tumor-bearing humans that are not immunocompromised. Thus, there is no 
reasonable basis for believing that HSV, long-known for successfully infecting 
immunocompetent hosts, would be rendered fatally immunosensitive simply because delivery 
was directed by man to treat a tumor. 
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The Examiner also maintains that "empirical experimentation would be 
required to determine an effective amount to treat" various tumors. Office Action at page 8. 
Optimization of dosage is a routine matter for health professionals that is v^ell within the skill 
of those of ordinary skill in the art. Such experimentation involves routine procedures and, 
while the activities may involve "empirical experimentation," that experimentation is not, and 
never has been, regarded as undue. The issue of optimization of dosage attends every 
therapeutic method involving delivery of a therapeutic and the inevitable dosage 
optimizations attending practice of all of those methods, including the many patented 
methods, involves routine, not undue, experimentation. 

d. The quantity of experimentation. 

The Examiner asserts that the "specification lacks sufficient guidance to 
surmount the technical difficulties recognized in the art," and asserts that "the prior art also 
lacks solutions to overcome the considerable list of obstacles recognized in the field," thus 
requiring trial-and-error experimentation to overcome the obstacles Office Action at page 9. 
Further, the Examiner asserts that "as established above, solutions to these technical problems 
have been elusive despite an enormous amount of experimentation due to a number of 
factors, including the unpredictable nature of the art." Id, The Examiner fails to identify any 
of these problems or obstacles, however, and the conclusion that undue experimentation 
would be required is, thus, unsupported. Even if these problems or obstacles were identified 
in passages of the Office Action prior to page 9, Applicants have addressed each of the 
Examiner's positions without recognizing problems or obstacles requiring anything more 
than routine, and certainly not undue, experimentation. Therefore, Applicants respectfully 
submit that, at most, a minimal quantity of expected experimentation of a routine nature 
would be required and this factor favors a conclusion that the claimed subject matters are 
enabled by the application-as-filed. 

For all of the foregoing reasons. Applicants submit that a consideration of the 
Wands factors in the present matter leads to a conclusion that each of claims 1-14 and 16 is 
enabled throughout its full scope by the application-as-filed. A prima facie basis for rejecting 
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any of those claims under 35 U.S.C. § 1 12, first paragraph, for lack of enablement has not 
been established and, accordingly, the rejection should be withdrawn. 

D. The rejection of claims as anticipated by either Advani (1997) or Advani 
(1998) should be withdrawn 

In the Office Action, the Examiner asserts that the claims are drawn to 
methods for reducing tumor mass by administering a modified HSV having only one active 
yi34.5 gene, with those claims explicitly encompassing the administration of HSV R7020 and 
treating CNS tumors. The Examiner characterizes Advani (1997), a published abstract, as 
disclosing the administration of HSV R7020 to athymic mice bearing a human glioma 
xenografl;. Further, Advani (1997) is characterized as stating that "radiation enhanced viral 
replication as one of the interactive effects of combining JR and attenuated HSV in treating 
glioma xenografts and a potential therapeutic motif in the treatment of gliomas. " Office 
Action at page 10 (emphasis in Office Action). 

The Examiner relied on Advani (1998) as teaching the same data as Advani 
(1997), but with more detail. The Examiner asserted that Advani (1998) taught "a number of 
different experiments" wherein HSV R3616, an HSV not modified in accordance with the 
present invention, was directly administered to glioma xenografts by itself or in combination 
with other agents, and tumor volumes were measured at different time points. Office Action 
at page 1 1 . For all of these experiments concerning HSV R3616, the Examiner cited Figs. 1 
and 2 of Advani (1998), which addressed data relating to HSV R3616, but not any data 
relating to HSV R7020. The Examiner then quoted Advani (1998) as stafing that "'the 
experiment was repeated with R7020, another genetically engineered attenuated virus,' (see 
p. 161, bottom of second column), indicating that the R7020 was also injected into glioma 
xenografts in a nude mouse model and tumor volume was measured at certain time points." 
Id. 

Applicants disagree with the Examiner's characterization of Advani (1998). 
The passage at the bottom of page 161, second column, of Advani ( 1 998), upon which the 
Examiner relied, recites that, "[t]o determine whether the effects of irradiation were specific 
for Yi34.5 R3616, the experiment was repeated with R7020, another genetically engineered 
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attenuated virus." That statement, referring to a single experiment, is found in the second 
paragraph of a section of the paper titled ^'[vjiral replication in irradiated tumor cells.'*'' 
Advani (1998) at page 161, second column. In the first paragraph of that section, Advani 
(1998) describes an experiment to measure the replication of R3616 by exposing tumor 
xenografts to either the R3616 virus alone, or to the virus and to ionizing radiation. It was to 
this single experiment that the quoted statement (upon which the Examiner relied) in the next 
paragraph of Advani (1998) was making reference. Consistently, the results of the 
experiment with R7020 were provided in Figure 3 of Advani (1998), a figure that appears to 
be identical to the sole figure provided in Advani (1997). Thus, the experiment involving 
R7020 that was described in Advani (1998) is the same type of experiment, if not the very 
same experiment, as described in Advani (1997). That experiment involved the delivery of 
R7020 to a tumor xenograft, followed by tumor excision and destruction to measure viral titer 
and thereby assess viral repliction. Advani (1998) does not disclose, suggest or imply that 
any other experiment was performed with R7020, including any experiment in which tumor 
volume was measured. Thus, while Advani (1998) is a paper that provides more detail than 
the abstract of Advani (1997), that detail concerns the behavior of HSV R3616, an HSV not 
within the scope of the modified HSVs described in the present application. 

Applicants continue to vigorously maintain that Advani (1998) neither 
anticipates nor renders obvious the subject matter of any of the rejected claims. 
Notwithstanding that position, however. Applicants acknowledge that Advani (1998) is a 
publication by, inter alia, the named inventors. Accordingly, Applicants attach as Exhibit B a 
Declaration of Ralph Weichselbaum that establishes that any disclosures in Advani (1998) 
that may be relevant to the claimed subject matter were the inventors' own disclosures and, 
hence, are not available against the pending claims. 

In response to Applicants* prior argument that Advani (1997) (and Advani 
(1998)) fail to teach a reduction in tumor mass resulting fi-om administration of HSV R7020, 
the Examiner asserts that such a reduction would have been inherent in the methods disclosed 
by Advani (1997) (and Advani (1998)). Applicants respectfully disagree. 
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Under the law, the doctrine of inherency provides that a reference that does 
not expressly disclose each limitation of a claim may nevertheless anticipate the claimed 
subject matter if the missing subject matter is inherently disclosed. M.P.E.P. § 21 12 (IV). 
For subject matter to be inherently disclosed, it must necessarily be found in the prior art 
disclosure. Id, Mere probabilities are insufficient, and the requirement to optimize 
conditions for that subject matter to be present means that the undisclosed subject matter is 
not inherently present. See In re Rijckaert, 28 U.S.P.Q.2d 1955, 1957 (Fed. Cir. 1993), In re 
Oelrich, 212 U.S.P.Q. 323,326 (C.C.P.A. 1981). Apphcants have consistently noted that 
Advani (1997) (and Advani (1998)) does not disclose tumor mass or volume reduction by 
HSVs expressing a single 7134,5 gene, even in xenograft mouse models of gliomas. 
Applicants disagree with the Examiner's position that Advani (1997) (or Advani (1998)) 
inherently discloses such a tumor mass reduction using HSV R7020. Advani (1997) (and 
Advani (1998)) reported measurements of R7020 viral titers and R7020 viral distributions in 
tumor xenografts upon tumor excision and destruction. Advani (1997) (and Advani (1998)) 
did not test any effect on tumor mass or volume attributable to R7020 and, consistently, did 
not disclose experiments to find a dose of R7020 that would result in tumor mass reduction. 
Moreover, even if dosage is recognized as being routinely determined in the art of viral 
oncotherapy, Advani (1997) (and Advani (1998)) addressed the research issue of the effect of 
ionizing radiation on HSV R7020 replication in a tumor xenograft, not the effect of HSV 
R7020 on tumor mass or volume. Thus, Advani (1997) (and Advani (1998)) did not disclose 
or suggest even the routine experimentation required to arrive at a dose that would result in 
tumor mass or volume reduction. 

One of skill in the art would recognize that there are limits to dosages of a 
modified HSV, such as R7020, that result in tumor mass reduction. Therefore, not every 
dosage of HSV R7020 would be expected to lead to tumor mass reduction. For that reason, 
tumor mass reduction does not inhere in the administration of R7020, alone or in conjunction 
with ionizing radiation, to an athymic nude mouse bearing a glioma tumor xenograft. 
Accordingly, under the law, Advani (1997) (and Advani (1998)) does not inherently disclose 
tumor mass or volume reduction resulting from administration of HSV R7020. Further, 
Advani (1997) (and Advani (1998)) does not expressly disclose tumor mass or volume 
reduction resulting fi-om administration of a modified HSV (e.g., R7020), and there is no 
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disagreement regarding that fact. Therefore, Advani (1997) (and Advani (1998)) fails to 
disclose, expressly or inherently, each limitation of any of the pending claims. A prima facie 
basis for anticipation of the claimed subject matter in view of Advani (1997) (or in viev^ of 
Advani (1998)) has not been established and the rejection should be withdrawn. 

E. The rejection of claims as obvious over either Advani (1997) or Advani 
(1998) in view of Carroll has been overcome 

The Examiner relied on Advani (1997) and Advani (1998) for the disclosures 
characterized above in the context of addressing the rejection of claims for asserted lack of 
novelty in view of each of those references. The secondary reference, Carroll, was cited as 
disclosing the administration of a viral-based therapy to treat non-CNS tumors. In response. 
Applicants traverse. 

To establish a prima facie basis for rejecting a claim as obvious over a 
combination of references, as here, the initial burden is on the Examiner to establish a motive 
to combine the references, to show a reasonable expectation of success in arriving at the 
claimed invention upon that combination, and to establish that each limitation of a rejected 
claim is disclosed or suggested by the combined references. Applicants respectfully submit 
that the Examiner has not met that initial burden. 

The Examiner's reliance on Advani (1998) is misplaced for the dispositive 
reason that Advani (1998) is not available as a reference against any of the pending claims 
because any relevant disclosure is a disclosure of the inventors themselves, as established by 
the Declaration of Ralph Weichselbaum (Exhibit B). In addition, the Examiner's reliance on 
either Advani (1997) or Advani (1998) was misplaced because each of these references failed 
to inherently disclose the reduction of a tumor mass or volume by administering HSV R7020, 
a modified HSV expressing a single yi34.5 gene, as established above. The defect in Advani 
(1997) and Advani (1998) is not remedied by Carroll, and the Examiner has not contended 
otherwise. Thus, considering either Advani (1997) or Advani (1998) in combination with 
Carroll, each of the combinations of references fails to disclose or suggest each limitation of 
any of the rejected claims. 
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In addition to the failure of the combined references to disclose or suggest 
each limitation of any of the rejected claims, there is no proper motive or suggestion to 
combine either Advani (1997) and Carroll, or Advani (1998) and Carroll. Neither of the 
primary references, Advani (1997) and Advani (1998), has been shown to disclose or suggest 
a reduction in tumor mass or volume attributable to HSV R7020, a modified HSV in 
accordance v^ith the invention. Consequently, the Examiner has not established that either of 
these primary references discloses or suggests a therapeutic method for treating a tumor using 
HSV R7020. In view of that failure, one of skill in the art would not be motivated to look to 
Carroll to adapt the Advani disclosure (either Advani (1997) or Advani (1998)) to treat a non- 
CNS tumor. Thus, the Examiner has not established a motive or suggestion to combine either 
Advani (1997) or Advani (1998) with Carroll. 

In view of the failure to establish a motive or suggestion to combine the 
references and a failure to disclose or suggest each limitation of any of the rejected claims 
even if those references are combined, there can be no reasonable expectation of successfully 
arriving at the invention in view of either Advani (1997) or Advani (1998) when considered 
in combination with Carroll. In addition to the foregoing reasons, the unavailability of 
Advani (1998) against any of the pending claims provides an additional dispositive reason 
that Advani (1998), alone or in combination with Carroll, does not prejudice the novelty and 
non-obviousness of the claimed subject matter. 

For the foregoing reasons. Applicants submit that the Examiner has not 
satisfied any of the three requirements for establishing a prima facie basis for rejecting any of 
the claims as obvious under 35 U.S.C. § 103(a) over either Advani (1997) or Advani (1998) 
when either reference is considered in view of Carroll. In addition, Advani (1998) is not 
properly available as a reference against any of the rejected claims. Accordingly, the 
rejection of claims 1-14 and 16 has been overcome and should be withdrawn. 

F. Conclusion 

For all of the foregoing reasons. Applicants submit that all outstanding 
rejections and objections have been overcome and pending claims 1-14 and 16 are in 
condition for allowance. An early notice thereof is respectfully solicited. 
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Phase 1 study of a replication-competent herpes simplex oncolytic virus for treatment of 
hepatic colorectal metastases 
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MediGene Inc, San Diego, CA. 

Abstract: Background: Genetically engineered replication competent herpes simplex viruses (HSV) have show^n 
promise in tumor specific infection, replication, and lysis i n pre-clinical models. The current study 
represents the first attempt to delivery such an HSV (NV1020) into the bloodstream for the treatment 
of human disease. Methods: NV1020 is a genetically engineered HSV with a deletion in UL24 and all 
genes contained in one copy of the inverted repeats to decrease virulence in non-malignant tissues. 
This virus was delivered into the hepatic artery of patients with hepatic metastatic colorectal cancer via 
percutaneous catheter in a phase 1 trial. Three days later during surgical exploration for hepatic 
infusion pimip placement, tumors and non-malignant liver were biopsied. Patients were observed for 
28 days before starting regional chemotherapy. Preliminary Results: The first nine patients have been 
treated at three respective dose levels (1.3 X 10^, 10^, 1.3 X 10^ plaque forming units (pfii)). No dose- 
limiting toxicities have been observed. The only adverse effects possibly attributable to virus infusion 
were: fever (7/9), nausea (3/9), and headache (2/9). NV1020 DNA PGR, but not infectious virus, was 
detectable in the hepatic venous effluent in 2 patients. NV1020 has been detected in tumor tissue by 
immunohistochemistry but not in normal liver. Tumors were radiographically stable and all patients 
experienced a decrease in CEA during the 28-day period. (370/120 to 270/80, p<0.001 by paired 
t-test). Conclusions: It appears that herpes simplex viruses can be safely delivered into the 

bloodstream. The MTD has not yet been reached but is above 1.3 X 10'^ pfu. The trial is 
on-going. 
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